Monitoring of cyclosporine therapy with in vitro biological assays.
We examined the correlation between cyclosporine (CsA) levels and in vitro assays of immune function and hematopoiesis. Mixed lymphocyte reaction (MLR), mitogen responses, suppressor cell (SC), cell-mediated lympholysis (CML), and erythroid colony (EC) assays were studied in dogs, and in vitro megakaryocytopoiesis was studied in mice. Serum CsA concentrations were measured by radioimmunoassay. After oral or intramuscular CsA dosing, lymphocyte proliferation, as measured by MLR, inversely correlated with in vivo serum CsA concentration. MLR responses decreased rapidly, and nearly complete inhibition coincided with peak CsA levels. While CsA concentration-related suppression of lymphocyte stimulation was also observed in mitogen-stimulated cultures, results were less predictable and similar to results with in vitro CsA addition, and higher serum CsA levels were required to achieve comparable suppression. In vivo serum or in vitro CsA levels greater than 300 ng/ml completely inhibited the development of cytotoxic effector cells but had no measureable effect on the expression of suppressor cells in the same cultures. Furthermore, CsA serum also caused concentration-related inhibition of EC growth. The addition of human embryonic kidney-conditioned medium, however, abrogated CsA-related inhibition of EC growth, which suggested that CsA indirectly inhibited EC growth, presumably by interfering with CsA-sensitive accessory cells. This was supported by studies in an in vitro model of murine megakaryocytopoiesis. In normal conditioned medium, megakaryocyte colonies were unaffected by the presence of CsA. However, when cells were cultured in conditioned medium prepared in the presence of CsA, profound inhibition of megakaryocyte growth was observed. These studies show that biologic assays can be used reliably to measure concentration-related changes in immunosuppressive activity of CsA. Further clinical studies are needed to evaluate the usefulness of pharmacodynamic monitoring of CsA therapy.